IMPORTANCE-Asymptomatic bacteriuria and symptomatic urinary tract infections (UTIs) in older women are commonly encountered in outpatient practice.
than 2 uropathogens and pyuria confirms the diagnosis of UTI. Risk factors for recurrent symptomatic UTI include diabetes, functional disability, recent sexual intercourse, prior history of urogynecologic surgery, urinary retention, and urinary incontinence. Testing for UTI is easily performed in the clinic using dipstick tests. When there is a low pretest probability of UTI, a negative dipstick result for leukocyte esterase and nitrites excludes infection. Antibiotics are selected by identifying the uropathogen, knowing local resistance rates, and considering adverse effect profiles. Chronic suppressive antibiotics for 6 to 12 months and vaginal estrogen therapy effectively reduce symptomatic UTI episodes and should be considered in patients with recurrent UTIs.
CONCLUSIONS AND RELEVANCE-Establishing a diagnosis of symptomatic UTI in older women requires careful clinical evaluation with possible laboratory assessment using urinalysis and urine culture. Asymptomatic bacteriuria should be differentiated from symptomatic UTI. Asymptomatic bacteriuria in older women should not be treated.
The Patient's Story
Mrs M is 91 years old and lives in a retirement community with her male partner. Her medical problems include coronary artery disease, hyperlipidemia, hypertension, diabetes mellitus, cerebrovascular disease, and hypothyroidism. She recently visited Dr N, her primary care physician for many years, for worsening chronic urinary frequency and incontinence. Mrs M began having urinary tract infections (UTIs) in her college years and for the past several years, urinary incontinence. Currently, she has urinary frequency (every 2-3 hours) and nocturia (awakening her as often as every 2 hours). In 2008, Mrs M was instructed by her primary care physician to limit fluid intake at dinner to 1 cup, and then drink only enough water to take her nighttime medications. During the past few months, Mrs M noted an increase in her urinary frequency and incontinence. Recently, she started wearing adult diapers every day. Mrs M is sexually active. Dysuria or hematuria are not present. She has felt more "spacey" and unsteady but does not have dizziness or lightheadedness. She does not have syncopal symptoms and has not fallen. Drug treatment of an overactive bladder with oxybutynin and tolterodine was not effective and she experienced only transient improvement with desipramine and solifenacin. All these agents were stopped. Six times in the past year, Mrs M's urine cultures were positive for more than 10 5 colony-forming units (CFU)/mL of Escherichia coli (E coli). Worsening incontinence resulted in Mrs M's treating physicians obtaining urine cultures. She has received multiple courses of antibiotics but states that the antibiotics don't make her incontinence or spaciness any better.
Overview of UTI
UTI is the most common bacterial infection, accounting for more than 8 million office visits and 1 million emergency department visits each year in the United States, eventually resulting in approximately 100 000 hospitalizations. 1, 2 The overall number of office visits for UTIs are twice as common among women of all ages compared with men. 1 UTI is broadly defined as an infection of the urinary system and may involve the lower urinary tract or the lower and upper urinary tracts combined. 3 The spectrum of urinary conditions ranges from asymptomatic bacteriuria, to symptomatic UTI, to sepsis associated with UTI requiring hospitalization ( Table 1) . 8 Asymptomatic bacteriuria in women is defined as presence of at least 10 5 CFU/mL of the same uropathogen in 2 consecutive cleancatch midstream urine samples obtained from patients without any symptoms or signs attributable to urinary infection. Asymptomatic bacteriuria is a colonization state and does not indicate an infection that requires treatment. 4, 5, 9 Establishing a diagnosis of symptomatic UTI requires a patient to have symptoms and signs of a UTI and laboratory tests confirming the diagnosis (bacteriuria ≥10 5 CFU/mL and pyuria ≥10 white blood cells/ high-powered field). Uncomplicated symptomatic UTI is present when there is a symptomatic bladder infection manifested by fever, worsened urinary urgency or frequency, dysuria, suprapubic tenderness, costovertebral angle pain or tenderness with no recognized cause, and laboratory tests revealing UTI. Fever is usually not present in symptomatic UTI localized to the bladder. Complicated UTI is defined as having a symptomatic UTI in patients caused by a functional or structural abnormality; having had urinary instrumentation; having systemic diseases such as renal insufficiency, diabetes, or immunodeficiency; or having undergone organ transplantation. 6, 7, 10, 11 Pyuria is the presence of leukocytes in the urine. However, when superimposed with high prevalence of chronic genitourinary symptoms, increasing cognitive impairment, and a high comorbidity load with advancing age, diagnosis and management of a symptomatic UTI remains a challenge.
Mrs M has several risk factors for symptomatic UTI including being postmenopausal, [12] [13] [14] having urinary incontinence, 12, 15, 16 having prior history of symptomatic UTI, [12] [13] [14] and being sexually active. 17,18 Some evidence suggests that recurrent UTIs could have a genetic component [19] [20] [21] (Table 2) . [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Diabetes is also considered an important risk factor for recurrent UTIs in women. 22, 23 Recurrent UTIs with the same or different uropathogens are common in outpatient settings, leading to repeated outpatient visits and increased therapeutic or prophylactic antibiotic use, anxiety, and low morale. 24,25 Mrs M does not meet the criteria for symptomatic UTI since her only symptom is worsening urinary frequency without other UTI-specific symptoms. She likely has worsening of chronic urinary incontinence because of continued diuretic use or as a natural progression of her incontinence. Antibiotics did not improve Mrs M's incontinence, also suggesting that her UTI should not be categorized as symptomatic.
The Evidence: Diagnosis, Management, and Prevention
We searched Ovid (MEDLINE, PsycINFO, EMBASE) for English-language human studies conducted among adults aged 65 years and older and published in peer-reviewed journals from 1946 to November 20, 2013. We focused on community-dwelling older adults. Search terms included UTI, asymptomatic bacteriuria, risk factors and UTI, community-onset UTI, functional decline and UTI, delirium and UTI, dehydration and UTI, diagnosis and UTI, diet and drug therapy and UTI, prevention and UTI, and urine tests and UTI. We also searched for recently published Cochrane reviews regarding treatment and prevention of UTI in community-dwelling older adults. The recommendations that follow are based on evaluation of the existing evidence. Asymptomatic bacteriuria is common and its incidence increases with age. The incidence of asymptomatic bacteriuria increases from 3.5% in the general population to 16% to 18% in women older than aged 70 years and some longitudinal studies report that it affects 50% of older women. 4, 5 Asymptomatic bacteriuria is generally benign in this population. Older adults with or without bacteriuria will often have specific genitourinary symptoms including worsening urgency, incontinence, and dysuria, and nonspecific symptoms such as anorexia, fatigue, malaise, and weakness-as reported with Mrs M's experience. In one longitudinal prospective series of ambulatory older adults, patterns of bacteriuria observed in urine samples obtained at 6-month intervals 5 revealed more than 30% of patients had spontaneously resolving bacteriuria and another 30% who initially did not have bacteriuria subsequently developed it (Table 3) . Chronically incontinent and disabled older adults may have a prevalence of pyuria (≥10 white blood cells) of 45% and bacteriuria (≥10 5 CFU/mL) of 43%. 26 Women with asymptomatic bacteriuria with pyuria fulfill the laboratory criterion for symptomatic UTI but do not have symptomatic UTI because they lack the signs and symptoms for UTI. As with Mrs M's experience, chronic urinary incontinence can make it difficult to differentiate asymptomatic bacteriuria (which is benign) from symptomatic UTI (which has the potential to evoke urosepsis or pyelonephritis). Hematuria without bacteriuria and pyuria may be unrelated to infection. In recognizing the greater prevalence of genitourinary symptoms in older adults, most studies evaluating symptomatic UTI in older women require both signs and symptoms of UTI (≥2 genitourinary signs and symptoms) and laboratory confirmation of UTI (bacteriuria and pyuria) to establish a diagnosis of UTI in the elderly patient (Table 2) .
Presentation and Diagnosis of Asymptomatic Bacteriuria and Symptomatic UTI in Older Adults
Fluctuations in urinary urgency and incontinence occur in older women such as Mrs M even without a urinary infection. Chronic dysuria is also prevalent and can get worse with age ( Establishing a diagnosis of symptomatic UTI in an older women like Mrs M who have a high prevalence of asymptomatic bacteriuria and progressively worsening urinary incontinence requires assessment for new presenting signs and symptoms of genitourinary tract disease and consideration of other diagnoses. There is no clear answer how urgent this evaluation is. Although UTI can be a serious problem, several randomized controlled trials found that 25% to 50% of women presenting with UTI symptoms will have recovered in 1 week without using antibiotics. 36,37 Spontaneous symptom improvement occurs in 50% of community-dwelling noncatheterized women who delay antibiotic treatment (Table 3) . 29 Thus, delaying antibiotic treatment while evaluating a symptomatic UTI generally does not lead to adverse outcomes. Symptoms such as dizziness and confusion alone should not be attributed to UTI. In clinical scenarios similar to Mrs M's, it is likely that hydration was received during hospitalization, in addition to antibiotic therapy, and it is equally likely that restoration of hydration status resulted in clinical improvement. Women with urinary urgency are often told to restrict fluid intake, leading to dehydration. 30 Hence when the diagnosis of symptomatic UTI is in doubt, delaying antibiotic treatment while conducting further evaluation, but offering supportive treatment such as increased fluid intake, should be considered (Table 3) . 29
Role of Urinary Testing in Diagnosing Symptomatic UTIs in Older Adults
The utility of urinary dipstick testing, urinalysis, and urine culture is challenging in the older adult because of the high prevalence of bacteriuria and pyuria that may not be clinically important. As in the case of Mrs M, all urinary studies to evaluate for leukocyte esterase, nitrites, pyuria, and bacteriuria over a 2-year period were positive.
The urinary dipstick, although easy and convenient, has variable test characteristics. 38 Sensitivity and specificity for urinary dipstick testing to evaluate for leukocyte esterase, nitrites, or both vary in older adults by the age of study participants, clinical suspicion of UTI, and laboratory definition for UTI used (ie, bacteriuria alone, level of bacteriuria [>10 2 -10 5 CFU/mL], or bacteriuria plus pyuria). The sensitivity and specificity for a positive dipstick test in older patients with was 82% (95% CI, 74%-92%) and 71% (95% CI, 55%-71%), respectively. 27 Other studies of elderly patients showed the negative predictive value for dipstick testing ranges from 92% to 100%. 4, 28 Urinary dipstick analysis should be performed in the out-patient setting primarily to rule out and not to establish a diagnosis of UTI. In a patient with a low pretest probability of UTI, if the dipstick is negative for leukocyte esterase and nitrites, it excludes the presence of infection and mitigates the need to obtain urinalysis and urine culture (Table 3) . High false-positive rates limit dipstick testing effectiveness. 27 Further urinary studies are warranted for patients with a high pretest probability of UTI.
Laboratory-based clean-catch urinalysis confirms the presence of pyuria if there at least 10 white blood cells per high-powered field and urine culture is positive if there are at least 10 5 CFU/mL of an organism and if the culture identifies the uropathogen.
In the outpatient setting, a clean-catch urine specimen should be collected by the patient. For female patients, the labia should be separated and the urethral area cleansed with an antiseptic soap solution wiping front to back before voiding. The initial urinary flow should be allowed to drain into the toilet or bedpan, catching the midstream urine into a sterile container. If a clean-catch urine specimen is challenging for a patient to obtain (eg, obesity, arthritis), a simple voided specimen, although less ideal, can be used. 39 
When to Send Urine Tests
It is challenging for clinicians caring for older patients with chronic nonspecific symptoms to know when to send urine laboratory studies. Because of the high prevalence of asymptomatic bacteriuria among elderly women, the pretest probability for positive urinalysis or urine culture tests is high. An exacerbation of multiple comorbidities can lead to urinary symptoms (eg, urgency, frequency, and dysuria). A study of elderly patients complaining of poor well-being (anorexia, difficulty in falling asleep, difficulty in staying asleep, fatigue, malaise, weakness) found they were frequently incontinent of urine irrespective of the presence of bacteriuria. 40 Therefore, when chronic urinary nocturia, incontinence, or a general sense of lack of well-being is present, urine studies should not be routinely sent. When there is fever, acute dysuria (<1 week in duration), new or worsening urinary urgency, frequency, new urinary incontinence, gross hematuria, suprapubic or costovertebral angle pain or tenderness, urine studies should be obtained. Acute dysuria is more discriminating for UTI than other genitourinary symptoms ( Figure) . In a cognitively impaired patient, persistent change in mental status and change in character of the urine not responsive to other interventions (ie, hydration) suggests the need for urine studies. Given the known transient and recurring nature of bacteriuria in older patients, 4 ,5 a test of cure should not be performed after treatment of UTI. Evaluation of clinical response should be based on symptom improvement without a need to repeate urinary studies. The Figure depicts a pragmatic clinical algorithm, though not clinically validated, that can be applied to the care of the older patient. Studies have shown that treatment of asymptomatic bacteriuria does eradicate bacteriuria. 41 However, reinfection rates (1.67 vs 0.87 per patient-year of follow-up), adverse antimicrobial drug effects, and isolation of increasingly resistant organisms occur more commonly in the therapy vs nontherapy groups. No differences in genitourinary morbidity or mortality were observed between the 2 groups. 42 For the past 3 decades, infectious disease physicians have recommended against screening or treating asymptomatic bacteriuria in community-dwelling or institutionalized older adults. 10 Nevertheless, geriatricians and primary caregivers of older adults have continued to struggle with determining if nonspecific changes could be related to UTI. In patients with dementia, 75% of patients not meeting accepted minimum criteria for antibiotic initiation for UTI still received antibiotic therapy. 43 The Figure demonstrates common clinical features clinicians should include when evaluating UTI in older adults. Two important issues require consideration when treating older patients for UTI: choice of antibiotic and duration of therapy. Choice of antibiotic should be guided by bacterial pathogens if known, local resistance rates, adverse effect profile, and co-morbidities of the patient. Among community-dwelling older women, the predominant pathogens are E coli (51.4%), Klebsiella pneumoniae (4.1%), Proteus mirabilis (3.3%), and Enterococcus faecalis (2.5%). 44 Resistance rates are variable, but outpatient urinary isolate resistance rates are higher in the United States compared with Canada. 45 Fluoroquinolone resistance is highest for patients aged 65 years and older. 45 Fluoroquinolones are now the most commonly prescribed antibiotics in ambulatory care. 46 Between 2005 and 2009 among outpatients older than aged 80 years, the incidence of fluoroquinolone resistant E coli isolates increased from 464 to 1116 per 100 000 person-years (P < .001). The incidence of E coli isolates resistant to fluoroquinolones plus trimethoprim-sulfamethoxazole increased from 274 to 512 per 100 000 person-years (P < .05). 47 Extended-spectrum β-lactamase-producing gramnegative pathogens are implicated in community-acquired acute uncomplicated UTI. These bacteria have high resistance rates to oral antimicrobial agents, including amoxicillinclavulanic acid (69.6% resistant), ciprofloxacin (84.8% resistant), and trimethoprimsulfamethoxazole (75.9% resistant). Nitrofurantoin (15% resistant) and fosfomycin (0% resistance) remain effective against these bacteria. 48 Three days of trimethoprim-sulfamethoxazole is recommended as standard UTI therapy for otherwise healthy women. Fluoroquinolones are only recommended as first-line empirical therapy in communities with trimethoprim-sulfamethoxazole resistance rates greater than 10% to 20%. 49 Despite these recommendations, the use of trimethoprim-sulfamethoxazole has not significantly changed (odds ratio [OR], 0.89; 95% CI, 0.60-1.30), while the use of ciprofloxacin increased (OR, 1.75; 95% CI, 1.11-2.75). 50 Current guidelines still recommend trimethoprim-sulfamethoxazole as a first-line empirical therapy in patients living in communities having resistance rates of less than 20%. 51 Recent, revised guidelines place nitrofurantoin as one of the first-line agents for UTI. However, the US Food and Drug Administration states that this drug is contraindicated for use among patients with a creatinine clearance of less than 60 mL/min/1.73 m 2 . Evidence supporting this contraindication is limited and is based on inadequate nitrofurantoin concentration in the urine of patients with creatinine clearance of less than 60 mL/min/1.73 m 2 . Recent data suggests that nitrofurantoin can be safely administered to patients with creatinine clearance of at least 40 mL/min/1.73 m 2.52,53 Nitrofurantoin achieves very low plasma concentrations, 40% of it is excreted in the urine, it maintains very low rates of resistance after 60 years of use, 53 and it is cost effective. 54 Nitrofurantoin should be considered for treatment of cystitis only in older adults. Nitrofurantoin can have pulmonary toxicity. Patients receiving this drug having new pulmonary symptoms should be promptly evaluated.
Treatment Considerations in Older Adults
For more highly resistant bacterial isolates, fosfomycin may be effective for older adults. It is more expensive than other oral agents. 55 Vancomycin-resistant enterococci (VRE), methicillin-resistant S aureus (MRSA), and extended-spectrum β-lactamase (ESBL)-producing gram-negative rods are usually susceptible to fosfomycin, and although the bacterial efficacy is lower than other first-line agents, it is an appealing oral outpatient alternative for resistant isolates. 51 Alternatively, when all oral agents have been exhausted, referral to an infectious disease physician for possible short-course outpatient parenteral antibiotic therapy is another viable alternative to prevent hospitalization. 56 Table 5 represents additional suggested antibiotic regimens that are based on published literature in older adults. Antibiotic therapy for UTI was recently reviewed in The Medical Letter and is reprinted in this issue of JAMA. 66 Among older adults, the optimal duration of therapy is unknown. A recent review of 15 studies (1644 older women) showed no difference (RR, 0.98; 95% CI, 0.62-1.54) in shortterm clinical failure between short-course (3-6 days) and long-course (7-14 days) oral antibiotic therapy. 67 Although single-dose therapy was preferred by most patients, the rate of persistent UTI was higher with single-dose therapy compared with short-course treatment (RR, 2.01; 95% CI, 1.05-3.84). 67 
Ongoing Management of UTI
Dr N: So, she's going to come in next week and give a urine sample. We'll see if the E coli has been cleared and then try to figure out what the next step will be.
Urine testing should be in response to symptoms as outlined in the Figure. Repeated urine testing as a test of cure is not warranted among older patients. Among patients with recurrent symptomatic UTI (Table 1) , use of chronic suppressive antibiotics for 6 to 12 months are effective at reducing UTI episodes and should be considered. 68 Nitrofurantoin given at 50 mg daily is used in older patients with minimal adverse effects and no growth of nitrofurantoin-resistant fecal flora after 1 year of treatment. 69 Six months of trimethoprim-sulfamethoxazole (40 mg/200 mg daily), trimethoprim (100 mg daily), and nitrofurantoin (100 mg daily) are also effective, 70 but trimethoprim-sulfamethoxazole resistant E coli fecal isolates were more common in patients treated with trimethoprim-based regimens. 71 
Prevention

Mrs M: My companion of 5 years and I practice a kind of senior teenage sex, I guess you'd call it. We enjoy each other very much.
Recent studies on postmenopausal women show that sexual intercourse results in a higher incidence of symptomatic UTIs, suggesting that postcoital symptomatic UTIs can occur in older women. 18 It is important to ask older women about recent sexual intercourse, especially with new partners. Sexually transmitted infections (STIs) can cause urinary symptoms and if vaginal discharge is present, an evaluation of STI should be performed. As with younger women, it is appropriate to advise early postcoital voiding as well as liberalizing fluid intake during the daytime hours. Additionally, a trial of postcoital antibiotic prophylaxis may be considered since it has been shown to prevent UTI in younger women. 68 In older women, a study showed that 300 mL of cranberry juice cocktail could reduce the laboratory evidence of UTI at 6 months. 72 Subsequent studies yielded conflicting results, in part because of inadequate standardization of the cranberry active ingredient. 73 Current evidence suggests that in older women with a history of recurrent UTI, cranberry products may be effective at reducing the risk of UTI (Table 6 ). 74 Oral estrogen therapy has not been found to be effective at reducing UTI risk compared with placebo (4 studies,2798 women: RR, 1.08; 95% CI, 0.88-1.33); however, vaginal estrogen cream reduced UTI in 2 studies (RR, 0.25; 95% CI, 0.13-0.50 in one study and RR, 0.64;, 95% CI, 0.47-0.86 in the second study). 75 Prior to initiating one of these prevention strategies, an evaluation of medications contributing to urinary retention and a urologic evaluation for predisposing conditions to UTI, such as pelvic organ prolapse, bladder lesions, or kidney stones, should be performed.
Conclusions
Asymptomatic bacteriuria, urinary incontinence, and symptomatic UTI are prevalent in older women and identifying which patients warrant antibiotic therapy is difficult. Establishing a diagnosis of symptomatic UTI requires careful clinical assessment with possible laboratory assessment using urinalysis and urine culture. New-onset dysuria is one of the best indicators of a potential symptomatic UTI. In older patients who have a high prevalence of genitourinary symptoms, urinary studies should only be performed if a patient's symptoms worsen acutely and there is no other identifiable cause. Non-specific symptoms such as a general lack of well-being should not be the only reason for obtaining urinary studies. Once a diagnosis of symptomatic UTI is established, antibiotic selection should be made by knowing prior uropathogen susceptibility profiles, considering possible antibiotic adverse effects, potential interactions with other medications, and patient comorbidity. Suggested Approach to the Evaluation and Treatment of Older Women With a Suspected UTI CFU indicates colony-forming units; hpf, high-powered field; UTI, urinary tract infection; WBC, white blood cells. Asymptomatic bacteriuria Bacteria or yeast isolated in appropriate quantitative counts from a urine culture without accompanying signs or symptoms attributable to the genitourinary tract 5 In women patients: 2 consecutive clean-catch midstream urine samples growing at least 10 5 colony-forming units/mL with no more than 2 species of microorganisms and no indwelling urinary catheter within 7 days of first urine culture Symptomatic UTI (without indwelling urinary catheter)
Can include cystitis, pyelonephritis, urosepsis, septic shock, or all combined 5 Defined by at least 2 of following criteria: fever (>38°C) in a patient who is aged 65 years or older; frequency or urgency, dysuria, suprapubic tenderness, or costovertebral angle pain or tenderness (not explained by other diagnoses); positive urine culture of at least 10 5 colony-forming units/mL with no more than 2 species of microorganisms; and pyuria (≥10 white blood cells/mm 3 of unspun urine) 6 Uncomplicated UTI Symptomatic UTI in a normal genitourinary tract with no prior instrumentation Testing and Treatment Considerations for UTIs
Issue Consideration
Urinary dipstick testing Should be used primarily to rule out a UTI, not to establish a diagnosis of UTI In a patient with a low pretest probability of UTI, if the dipstick is negative for leukocyte esterase and nitrites, it excludes the presence of infection and eliminates the need to obtain a laboratory-based urinalysis and urine culture 26-28
Antibiotic treatment
In 25%-50% of women presenting with UTI, symptoms will have recovered or will show spontaneous improvement in 1 week without using antibiotics 29
Supportive treatments
Diuretics should be avoided in older women with urinary incontinence Women with urinary urgency are often told to restrict fluid intake, leading to dehydration 30 When the diagnosis of symptomatic UTI is in doubt, delaying antibiotic treatment for 1 week but offering supportive treatment such as increased fluid intake is an acceptable therapeutic option 29
Abbreviation: UTI, urinary tract infection.
JAMA. Author manuscript; available in PMC 2014 October 13. ranges from 15% to 17% in women older than 70 years and can be as high as 30%-50%. Chronic genitourinary symptoms, such as urinary frequency and urgency, are also very common in older women. It is important to distinguish between chronic symptoms and new or worsening urinary symptoms. In general, vaginal discharge is not a common presenting complaint among older women with or without a UTI. Considering these challenges, establishing a diagnosis in older women requires the presence of 2 clinical features such as fever, worsened urinary urgency or frequency, acute dysuria, suprapubic tenderness, costovertebral angle pain or tenderness, and the presence of bacteriuria or pyuria on urinalysis.
Although not a common complaint, new dysuria is a very sensitive indicator of symptomatic UTI in older women. c For a multivariable approach, multiply the above individual LRs for combinations of findings (eg, dysuria present and vaginal discharge absent yields a combined LR = 4.7; dysuria absent and vaginal discharge present yields a combined LR = 0.15).
d LRs that are less than 1 are rounded off to make computation easier when combining findings.
e The dipstick values were selected from visual inspection of a summary receiver-operating characteristic curve to maximize the accuracy so CIs could not be determined. 33
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